Characterization of the herpes simplex virus origin binding protein interaction with OriS.
The origin binding protein (OBP) of herpes simplex virus (HSV), which is essential for viral DNA replication, binds specifically to sequences within the viral replication origin(s) (for a review, see Challberg, M.D., and Kelly, T. J. (1989) Annu. Rev. Biochem. 58, 671-717). Using either a COOH-terminal OBP protein A fusion or the full-length protein, each expressed in Escherichia coli, we investigated the interaction of OBP with one HSV origin, OriS. Binding of OBP to a set of binding site variant sequences demonstrates that the 10-base pair sequence, 5' CGTTCGCACT 3', comprises the OBP-binding site. This sequence must be presented in the context of at least 15 total base pairs for high affinity binding, Ka = approximately 0.3 nM. Single base pair mutations in the central CGC sequence lower the affinity by several orders of magnitude, whereas a substitution at any of the other seven positions reduces the affinity by 10-fold or less. OBP binds with high affinity to duplex DNA containing mismatched base pairs. This property is exploited to analyze OBP binding to DNA heteroduplexes containing singly substituted mutant and wild-type DNA strands. For positions 2, 3, 5, 6, 7, 8, and 9, substitutions are tolerated on one or the other DNA strand, indicating that base-mediated interactions are limited to one base of each pair. For both Boxes I and II, these interactions are localized to one face of the DNA helix, forming a recognition surface in the major groove. In OriS, the 31 base pairs which separate Boxes I and II orient the two interaction surfaces to the same side of the DNA.